INTRODUCTION {#sec1-1}
============

Smoking is the single largest preventable cause of disease and premature death worldwide, being a key causal factor in heart disease, stroke, chronic lung disease, and cancers.[@B1] It has been estimated by the World Health Organization (WHO) that 4.9 million people die per year because of smoking and the death toll is expected to rise to 8 million by 2030.[@B2] Of great concern is the lack of success in addressing smoking cessation among young people.[@B3] Smoking rates were highest in the Eastern Mediterranean countries among the population overall, reaching a peak of 53.9 percent in Lebanon.[@B4] Alarmingly, 78.9 percent of Lebanese children are exposed to passive smoking in their dwellings, while 74.9 percent are exposed to it outdoors.[@B4] Indeed, 42.9 percent of male adults and 27.5 percent of female adults are cigarette smokers.[@B5] Furthermore, the smoking prevalence rates are 14.8 percent and 6.7 percent for male and female youths respectively.[@B6]

Smoking cessation remains a big problem in Lebanon despite the evolution in socioeconomic standards, quality of life, education and preventive medicine. Lebanon is still lacking the vision to implement smoking cessation policies. The advantages of smoking cessation are indisputable and have been proven in populations of all ages and genders, in healthy populations, and in patients with comorbidities (cardiovascular disease or cancer).[@B7] Quitting smoking can be beneficial at any age. It increases treatment response in cases of COPD, coronary artery disease and cancer, and increases the response to chemotherapy.[@B8] Some countries in the developing world as of yet do not have the internal impetus to support the development of their own national guidelines to promote smoking prevention and cessation.[@B9] Health services, despite internal standards, are influenced by the social, economic and political state of the country. They are influenced by the wars around us, the mass movements of the population and civil conflicts. While much effort is being made to increase awareness about serious diseases and their treatment; it is time to make efforts to prevent them altogether. Our young Lebanese population is leading a sedentary, unhealthy lifestyle, on its way to potentially suffering from future chronic diseases.[@B10]

Many factors have been recognized as predictors of smoking, such as financial considerations, leisure, relief of pressure[@B11], parental smoking[@B12],[@B13], having a sibling that smokes and peer smoking, all significantly associated with an adolescent being a smoker.[@B14],[@B15],[@B16],[@B17] Exposure to cigarette advertisements on television has also been proven influential.[@B18]

Mobile phone technology has the potential to provide personalized smoking cessation support, with the latter being delivered wherever the person is located, without them having to attend services, and can be interactive, allowing quitters to obtain extra help when needed.[@B19] In fact, the rate of continuous abstinence at 6 months was significantly increased in the group that received text messages compared to those who did not (10.7% vs 4.9%).[@B20]

Smoking addiction is considered a chronic relapsing disease. Commonly, several failed cessation attempts occur before achieving permanent abstinence.[@B21] Since only 35 percent of smokers are able to quit smoking by themselves, most smokers need help and assistance to stop.[@B22] The aim of this study is to assess factors associated with the success rate of smoking cessation among Lebanese smokers in a smoking cessation center.

METHODS {#sec1-2}
=======

Study design {#sec2-1}
------------

A cross-sectional data study was conducted between March 2014 and March 2016 in an outpatient smoking cessation center. The center aims to offer personalized care and follow up, and assists patients in a multidisciplinary approach. The smoking cessation model combines proactive outreach to smokers with systematic counseling, treatment and ongoing support for a period of three months inclusive of medical requisites, medical support and special diets to curb the urge to smoke. Eligible participants were required to be aged \>18 years, willing to quit smoking, and smoking at least one cigarette/day. Exclusion criteria included patients who came for only one or two visits, and were not motivated to stop smoking.

The professional team involved with the center is composed of a respiratory physician specialized in smoking cessation. This physician manages the program, assesses patients, provides them with medical treatment to achieve smoking cessation, and deals with relapses if/when these occur. A nurse is also present on board who, in addition to her usual responsibilities, visits and speaks with every smoker hospitalized in medical departments, assists in patients' motivation via phone or text messages and performs a CO test during each visit. A psychologist is also present to provide behavioral support and motivational sessions, as well as a dietician who helps control the risk of weight gain in these patients. The primary objective of the smoking cessation center is to offer specialized and professional help to all smokers and recent ex-smokers, in order to alleviate their nicotine withdrawal symptoms. As very few people can quit smoking on their own initiative, we provided throughout our study an approach that focused on listening, coaching, face-to-face conversations and long term support.

Recruitment and screening {#sec2-2}
-------------------------

Both, inpatients and outpatients who asked for help to quit smoking, were recruited by a trained nurse. The latter was responsible for educating patients about health-related problems, and performing basic medical tests and procedures. She received a thorough training by the tobacologists concerning all steps of approaching patients prior to the start of the data collection process.

A total of 156 smokers participated in the baseline interview; during this visit, the study's objectives were explained to each participant, who were informed about the length of the treatment program (three months) at the rate of one visit per week.

Before enrolling the participants in the program, two sessions with a psychologist were offered. They were conducted as follows: the first session included 20 to 30 minutes of motivation by the psychologist and another 15 minutes spent with the nurse to get the information about the program. The psychologist recorded information about the patient; a baseline assessment was completed. The patient's motivation to quit smoking was evaluated according to the Richmond test. The patient was also offered some tips on how to delay his cigarette intake. Fears concerning stopping smoking, the cognitive abilities, the past psychiatric history and related treatments, and other kind of addictions if present were also evaluated and recorded.

During the second session, which lasted for 15-20 minutes, the psychologist worked on motivation by discussing the advantages and disadvantages of smoking and quitting smoking, as well as explaining the principles of cognitive behavioral therapy (CBT). At the end of the second session, a full psychological assessment was completed to determine the ability of the smoker to quit. The patient had one week of reflexion and was reassessed again for his willingness to quit. If the assessment reinforced the intentions of the smoker to quit, and he/she had decided on a date to quit, the smoker was enrolled into the three-month smoking cessation program, with meetings scheduled on a weekly basis for the total duration of the program.

Ethical aspect {#sec2-3}
--------------

Ethical approval was obtained from the Institutional Review Board of the Saint-Joseph University. A written informed consent was obtained from all participants prior to enrolling in the study.

Program components {#sec2-4}
------------------

A three-month smoking cessation program, including behavioral counseling and pharmacological treatment, was given to all smokers. Each weekly, in-person behavioral counseling session had duration of 45 minutes, and involved discussions about aspects of smoking-related morbidity and mortality, the principal factors of nicotine addiction and the build-up of an action plan for quitting smoking that was specific for each patient. Some of the important topics covered were the identification of smoking triggers, functional analysis, handling of lapses, lifestyle balancing and problem solving. The therapy style was active and directive, with role playing used regularly as a training technique.

Each participant received a twelve-week pharmacological treatment course, which consisted of Nicotine Replacement Therapy (NRT), Varenicline (VAR) and Bupropion (BUP), depending on the patient's comorbidities and the level of their smoking dependence. The choice of pharmacotherapy was based on clinical suitability and patient choice. Patients were asked to schedule follow up check-up and medication control visits at weeks two, four, eight and twelve after the scheduled quit day, and then on a monthly basis up to six months after the quit day. These medication control visits were scheduled on the same day of the weekly behavioral sessions. Smokers who had quit smoking for six months or more were followed up via a telephone call to check if they are still abstinent or not.

Questionnaire {#sec2-5}
-------------

On average, the questionnaire was completed by participants within approximately 10 minutes. The final version of the standardized questionnaire of the American Thoracic Society was administered in Arabic, the native language of Lebanon. Details about the translation process were presented in previous studies.[@B23],[@B24],[@B25],[@B26],[@B27],[@B28],[@B29],[@B30] The Fagerstrom scale was used to assess nicotine dependence, whereas the Richmond scale was used to assess motivation to quit. The Fagerstrom scale included questions about (i) how soon after you wake up to you smoke your first cigarette, (ii) finding difficulty to refrain from smoking in places where it is forbidden, (iii) the cigarette the patient would hate most to give up, (iv) number of cigarettes smoked per day, (v) smoking frequently in the morning and (vi) smoking even if you are sick in bed most of the day. The Richmond scale included 4 questions as follows: "would you like to quit smoking if you could do it easily, how interested are you to quit smoking, will you try to stop smoking in the following 2 weeks and how likely are you to be a non-smoker in the following 6 months".

The questionnaire also included sociodemographic characteristics, smoking behavior, i.e., the number of packs smoked per year and the Fagerstrom Test for Nicotine Dependence with a cutoff point of five[@B31],[@B32]; a score lower than 5 indicates low cigarette nicotine dependence, whereas a score more than 5 indicates high dependence. The motivation scale was evaluated using the Richmond test, with a total score ranging between 0 and 10. Scores between 0 and 4 indicate low motivation; 5--6 moderate motivation; and 7--10 high motivation to quit.[@B33]

Medication compliance {#sec2-6}
---------------------

Medication compliance was operationalized as taking the prescribed doses per day for each day of the 12 weeks on the full dose of study medication. Prescribed medications are not available on the Lebanese market and are provided to the patient exclusively by the center. Therefore, medication compliance is monitored very closely and precisely. Subjects were coded as non-compliant if they stopped the treatment before the end of the 12 weeks. Thus, each subject received an overall compliance score; zero for non-compliant and one for compliant.

Assessment of abstinence {#sec2-7}
------------------------

Abstinence was determined at each clinic visit by self-report of no smoking in the past seven days combined with a CO level of no more than 10 parts per million (ppm).[@B34] An exhaled CO test was performed at each visit. During follow-up, self-reported abstinence during the preceding seven days was verified by a CO analysis. Moreover, tests for cotinine dosage in urine were performed twice during the course of the program, once on the first visit when enrolled in the program (when the patient was still a smoker), and a second time after abstinence or to titrate the NRT. The second cotinine level guided the investigators as to whether the doses of NRT are low or the patient is experiencing craving, and consequently should be increased or if they are high and the patient is experiencing symptoms of intoxication and thus, doses should be decreased or other treatments should be introduced (bupropion, varenicline). To assess the cotinine levels in the urine, we used high-performance liquid chromatography with UV detection, a simple, sensitive and rapid method.[@B35] Urinary cotinine samples were analyzed by the Faculty of Pharmacy, Saint-Joseph University, Lebanon.

Statistical analysis {#sec2-8}
--------------------

Data analysis was performed on SPSS software, version 23. Categorical data was shown as absolute frequencies and percentages. Continuous data was presented as means and standard deviation (SD). Two-sided statistical tests were used; chi-2 test or the Fisher's exact test for dichotomous or multinomial qualitative variables, and Student's t-test for quantitative variables of normal distribution and homogeneous variances. Regarding the multivariate analysis, a backward logistic regression was performed, taking into account the variables in the bivariate analysis that showed a p-value \<0.2. The regression took the failure/success to quit smoking as the dependent variable (yes/no). The statistical significance was set at a p-value\< 0.05.

RESULTS {#sec1-3}
=======

[Table 1](#T1){ref-type="table"} summarizes the results of the bivariate analysis taking failure/success to quit smoking as the dependent variable. A significantly higher proportion of the smokers who successfully quit smoking (33.7 percent and 23.3 percent) as compared to those who failed (22.4 percent and 12.1 percent) had a moderate and high motivation to quit smoking respectively (p=0.027). A significantly higher proportion of those who succeeded in quitting (81.1 percent) were compliant with the treatment, compared to those who failed (39.7 percent) (p\<0.001). No significant difference was found between both groups in terms of vitamins taken (magnesium & vitamin B6, vitamin C) or the text messaging system used (p\>0.05 for all these variables) ([Table 1](#T1){ref-type="table"}).

###### Results of smokers' success or failure to quit by gender, smoking dependence, motivation, compliance to treatment, program messaging and type of cessation therapy.

  Variable                                Failure      Success      p-value
  --------------------------------------- ------------ ------------ ---------
  Gender                                                            0.789
  Male                                    32 (50%)     48 (52.2%)   
  Female                                  32 (50%)     44 (47.8%)   
  Fagerstrom scale                                                  0.379
  Low dependence                          8 (12.7%)    16 (18%)     
  High dependence                         55 (87.3%)   73 (82%)     
  Motivation                                           0.027        
  Low                                     38 (65.5%)   37 (43%)     
  Moderate                                13 (22.4%)   29 (33.7%)   
  High                                    7 (12.1%)    20 (23.3%)   
  Self-reported compliance to treatment   \<0.001                   
  Yes                                     25 (39.7%)   73 (81.1%)   
  Messaging program                                    0.503        
  Yes                                     21 (32.8%)   35 (38%)     
  Nicotine gum 4 mg                                    0.116        
  Yes                                     33 (51.6%)   59 (64.1%)   
  Magnesium and Vitamin B6                0.442                     
  Yes                                     36 (56.3%)   46 (50%)     
  Vitamin C                                            0.503        
  Yes                                     32 (50%)     41 (44.6%)   
  Bupropion 150 mg                                                  0.878
  Yes                                     16 (25%)     24 (26.1%)   
  Patch 25 mg                                                       0.93
  Yes                                     22 (34.4%)   31 (33.7%)   
  Varenicline 1 mg                                     0.815        
  Yes                                     17 (26.6%)   26 (28.3%)   

In addition, smokers who were successful in quitting smoked a significantly lower number of packs per year compared to those who failed (43.27 versus 60.84 packs per year; p=0.003). The cotinine levels, age and the number of visits to the center did not significantly differ between those who failed and those who succeeded in quitting smoking (p\>0.05 for all variables) ([Table 2](#T2){ref-type="table"}).

###### Results of smokers' success or failure to quit by continine results, pack/years, age and number of visits.

  Factor    Cotinine-1[\*](#t2f1){ref-type="table-fn"}   Cotinine-2[\*\*](#t2f2){ref-type="table-fn"}   Packs/year      Age             Number of visits
  --------- -------------------------------------------- ---------------------------------------------- --------------- --------------- ------------------
  Failure   1939 ± 4280                                  1387 ±1034                                     60.84 ± 42.61   52.12 ± 12.08   6.92 ± 3.80
  Success   1314 ± 1018                                  43787 ± 290026                                 43.27 ± 29.98   49.05 ± 11.86   7.29 ± 4.34
  p-value   0.289                                        0.327                                          0.003           0.118           0.57

Values are expressed as a mean ± standard deviation.

Cotinine-1= cotinine measured during the first visit (when enrolled in the program)

Cotinine-2= cotinine measured during the second measurement after abstinence or to titrate the nicotine replacement therapy.

A backward logistic regression, taking the failure/success to quit smoking as dependent variable, showed that a higher number of packs per year decreased the odds of success to quit by 1.8 percent (p=0.006, ORa=0.982, CI 0.97-0.99), while the compliance with the treatment would significantly increase the odds of quitting success by 7.6 times more likely if they complied with the treatment (p\<0.001, ORa=7.68, CI 3.43-17.18). Highly dependent smokers as shown by the Fagerstrom scale and highly motivated smokers as shown by the Richmond scale had more success in the quitting process compared to those who had low dependence and low motivation respectively. However, this association was not statistically significant ([Table 3](#T3){ref-type="table"}).

###### Multivariate analysis: Backward logistic regression taking the treatment failure/success as the dependent variable.

  Factor                                               ORa    95% CI         p-value
  ---------------------------------------------------- ------ -------------- ---------
  Packs per year                                       0.98   0.97 : 0.99    0.006
  Compliance with the treatment                        7.32   3.20 : 16.78   \<0.001
  Fagerstrom: ≥5/\<5[\*](#t3f1){ref-type="table-fn"}   1.88   0.56 : 6.30    0.31
  Motivation                                                                 
  6-8 /0-5[\*](#t3f1){ref-type="table-fn"}             1.86   0.73 : 4.69    0.16
  9-10/0-5[\*](#t3f1){ref-type="table-fn"}             2.72   0.85 : 8.68    

Variables entered in the model: Number of packs per year, compliance with the treatment, Fagerstrom scale, and Richmond scale.

Reference group

ORa: adjusted odds ratio; CI: confidence interval

DISCUSSION {#sec1-4}
==========

This is the first study conducted in Lebanon that assesses factors associated with the success rate of smoking cessation among Lebanese smokers. Compliance with treatment and the number of packs per year were significantly associated with smoking cessation among our Lebanese smokers. The study had a success rate, which is in line with international standards and which amounted to 37 percent. Our findings are also in agreement with those of Farkas *et al*, who showed that heavy smokers (those who smoked more than 15 cigarettes a day) were less successful at quitting in the preceding 18 months than light smokers.[@B36],[@B37] A partial success can be considered achieved only if cigarette consumption is reduced from 60-80 cigarettes to 5-10 cigarettes per day.[@B38] Smoking cessation recommendation is a cornerstone for cardiovascular risk reduction, especially that a recent Lebanese study current cigarettes smoking would significantly increase the LDL levels more in waterpipe smokers as compared to non-waterpipe smokers.[@B39] Spreading awareness by health professionals about the drawbacks of cigarette and waterpipe smoking and their possible deleterious effects, can help educate the patients prevent cardiovascular diseases.

Any pharmacological treatment will be maximally effective if the patient is consistent with the treatment in terms of dose and duration in order to achieve positive therapeutic outcomes.[@B40] The importance of medication adherence to smoking abstinence was demonstrated in this study. Thus, increasing the effectiveness of smoking cessation interventions might be achieved by improving treatment adherence.[@B41]

Compliance is the concept to determine whether a patient's behavior is consistent enough with the prescription or advice of a physician.[@B42] Therefore, improving adherence to existing treatments is an important avenue to explore in research trials and an essential component to include in behavioral programs designed to increase cessation rates. Similar to smoking cessation interventions[@B43], multidimensional adherence interventions, including behavioral components may be effective.[@B44]

The adoption of a combination of motivational enhancement, along with cognitive behavioral strategies and adherence counseling, could hypothetically be part of smoking cessation counseling.[@B43],[@B44] Our data suggests that good adherence increased the quit rates seven fold compared with poor adherence. Thus, in the absence of newer and more effective treatments for nicotine dependence, it is crucial to better understand the drivers of medication non-adherence and how to maximize treatment utilization in order to maximize abstinence rates.[@B41]

Furthermore, our results showed that the higher the number of packs smoked per year correlated with an increase in the odds of smoking cessation failure, in line with the findings of Hays *et al*.[@B45] Most of the earlier literature reported nicotine dependence as a predictor for smoking cessation.[@B46]-[@B48] In particular, a decrease in levels of nicotine dependence among recent cohorts of smokers could partly explain higher rates of successful quitting among adults. Less-dependent smokers are more likely to successfully quit, presumably because of less-intense withdrawal symptoms.[@B36],[@B49],[@B50]

Recent findings from Lebanon showed that the motivation to quit was significantly associated with higher stages of readiness to quit[@B28] and would significantly increase the odds of having a real quit attempt duration of more than one month.[@B29] Our findings indicated that motivation did not have significant impact on the success of quitting, though this was likely, due to the small sample size. Current smokers with extrinsic motivations (i.e., social influences) were less likely to quit successfully than intrinsic motivations (i.e., health related influences).[@B51]

The influence of smoking cost on cessation was not addressed in our study, however, it is plausible that smokers react to price increases without consciously identifying them as a motivation to quit; this could be explained by underestimating the cost of the smoking by more than half.[@B52] Therefore, we are hopeful that the increase in taxes that was applied in March 2017 by the Lebanese government on tobacco products will encourage smokers to quit.

Limitations {#sec2-9}
-----------

Our study has several limitations. This is a cross-sectional design and therefore, we are unable to draw causal associations with such a design. The total sample size is small and however cannot be extrapolated to the whole population. The replication of this study in different settings and geographic locations would provide better generalizability of the results. A selection bias is still however possible because of the refusal rate. The use of a questionnaire in patients may not always be accurate: problems in question understanding, recall deficiency and over or under evaluating symptoms, which can lead to a possible information bias. In addition, we relied on each subject's self-reported data, which might contain some potential sources of bias. Other study limitation could be the cost of providing this quality of service to all smokers in Lebanon. The program complexity makes it less replicable by others and consequently, may not be generalizable to other populations. Further studies are warranted in more diverse populations. The self-report recall might be another source of bias as well.

CONCLUSIONS {#sec1-5}
===========

Our findings showed that many factors can influence smoking cessation, an experience described as difficult, most significantly the number of packs per year and compliance with the smoking cessation treatment. All attempts at cessation should have a goal of reducing the number of packs smoked per year to improve the chances of ceasing into the future. Moreover, although these outcomes are not representative of the entire Lebanese population, we believe that health authorities could utilize these results when implementing upcoming smoking cessations programs. Further studies are needed in different populations and settings.
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